Leucocyte and platelet-derived bioactive substances in stored blood: effect of prestorage leucocyte filtration.
Adverse reactions to transfusion of allogeneic blood may depend on content of leucocytes and platelets and on storage-time of the erythrocyte suspensions. Therefore, we studied the efficacy of prestorage leucocyte reduction by filtration on total content and extracellular accumulation of histamine, eosinophil cationic protein (ECP), eosinophil protein X (EPX), myeloperoxidase (MPO), plasminogen activator inhibitor type-1 (PAI-1) and interleukin-6 (IL-6) in samples obtained from 5 units of SAGM blood, 7 units of plasma-reduced whole-blood and 6 units of whole-blood before and after filtration, respectively. In addition, we analysed supernatants from the same units after storage at +4 degrees C for 0, 21 and 35 d, respectively. The filtration was performed at room temperature within 2-4 h after donation. The substances were analysed by ELISA and RIA methods and we also analysed the donor plasma levels of the same bioactive substances. The total content of histamine, ECP, EPX, and MPO were 10-70-fold higher in all unfiltered erythrocyte products compared to donor plasma concentrations, while PAI-1 content was 15-20-fold higher only in plasma-reduced whole-blood and whole-blood. Prestorage leucocyte filtration significantly reduced the total histamine, ECP, EPX, MPO and PAI-1 content to levels similar to donor plasma levels in plasma-reduced whole-blood and whole-blood, while PAI-1 was still low in filtered SAGM blood. In addition, the levels of extracellular bioactive substances at d 0 after donation and filtration were within the range of concentrations in donor plasma, and there was no time-dependent accumulation during storage for 35 d at +4 degrees C. IL-6 was not detected in either plasma or samples obtained from the blood bags. These results suggest prestorage leucocyte filtration to deplete leucocyte contents to levels, which prevent the previously shown time-dependent accumulation of leucocyte derived bioactive substances in various erythrocyte suspensions. In addition, the PAI-1 results suggest leucocyte filters to reduce the obligatory platelet content in whole-blood products.